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1. An isolated nucleic acid encoding an 
evening primrose A6 -desaturase. 

5 2. The isolated nucleic acid of Claim 1 

comprising at least one of the nucleotide sequence-of 
SEQ ID NO: 26 or nucleotides 49 to 1401 of SEQ ID NO: 
26. 
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3. *An isolated nucleic acid that codes for 
the amino acid sequence of SEQ ID NO: 27. 

4. A vector comprising the nucleic acid of 
any one Claims 1- 3. 

5. An expression vector comprising the 
isolated nucleic acid of any one of Claims 1-3 operably 
linked to a promoter which effects expression of the 
gene product of said isolated nucleic acid. 

20 

6. An expression vector comprising the 
isolated nucleic acid of any one of Claims l-3j>perably 
linked to a promoter and a termination signal capable 
of effecting expression of the gene product of said 

25 isolated nucleic acid. 

7. The expression vector of Clairn ^ 5 w herein 
said promoter is a A6- desaturase promoter, an ftnafeflena 
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carboxylase promoter, a helianthinin promoter, a 
1 glycinin in promoter, a napin promoter, the 35S 
promoter from CaMV, a helianthinin tissue- specif ic 
promoter, an oleosin seed- specif ic promoter, or an 
albumin seed- specif ic promoter. 

8. The expression vector of Claim wherein 
said promoter is a A6 -desaturase promoter, an A n flfraena 
carboxylase promoter, a helianthinin promoter, a 
glycinin promoter, a napin promoter, the 35S promoter 
10 from CaMV, a helianthinin tissue- specif ic promoter, an 
g oleosin seed- specific promoter, or an albumin seed- 

kQ specific promoter. 

y 

jm 9. An expression vector comprising the 

W 15 isolated nucleic acid of any one of Claims J^3 operably 

f £ §> linked to a constitutive promoter. 

*y 10. An expression vector comprising the 

2 isolated nucleic acid of any one of Claims l^operably 

^ 20 linked to a tissue specific promoter. 

11. The expression vector of Clai m 6 w herein 
said termination signal is a fiynectlQCVBtig termination 
signal, f a nopaline synthase termination signal, or a 
A- 25 seed^t2r§iination signal. 

^^^^^^ 12. A cell ^m^rising the vector of Clairn^. 
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13. A cell comprising the vector of Claim 

14. A cell cc^rising the vector of Claim 6. 



15. The cell of Claim 12/wherein said cell 
is an animal cell, a bacterial ce*£ a plant cell or a 
fungal cell. 

16. The cell^f Claim 13_wherein said cell 
is an animal cell, a^ct^l cell, a plant cell or a 
fungal cell. 

■/f T he cell of Claim 14 wherein said cell 
is an animal cell, a bacterial celtT a plant cell or a 
f ungay'cell . 

18. V transgenic bacterium or plant 
comprising the Lolated nucleic acid of any one of 
-^Claim^J^- \ 

I ^ A transgenic bacterium or plant 
comprising the vector of Claim 4^ 

A transgenic bacterium or plant 
comprising the vector of Claim 5. 
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A transgenic bacterium or plant 
comprising the vector of Claim 6. 
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yJ^pyh. A plan/or progeny of said plant which 
1 has beJn^egenerate/from the plant cell of Claim 15. 

11 

2° ^ The plant of Claim^" wherein said plant 
is a sunflower, soybean, maize, tobacco, peanut, carrot 
5 or oil seed rape plant. 

^ A method of producing a plant with 
increased gamma linolenic acid (GLA) content which 
comprises : 

10 (a) transforming a plant cell with the 

isolated nucleic acid of any one of Claims 1-3; a nd 

(b) regenerating a plant with increased GLA 



=£ content from said plant cell 



15 2^25^ A method of producing a plant with 

increased gamma linolenic acid (GLA) content which 
comprises : 

(a) transforming a plant cell with the vector 

of Claim 4; and 
2o '(b) regenerating a plant with increased GLA 

content from said plant cell. 

^- A method of producing a plant with 

increased gamma linolenic acid (GLA) content which 
25 comprises: 

(a) transforming a plant cell with the vector 
of Claim 5; and 
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(b) regenerating a plant with increased GLA 
1 content from said plant cell. 

A method of producing a plant with 
increased gamma linolenic acid (GLA) content which 
5 comprises: 

(a) transforming a plant cell with the vector 

of Claim 6; and 

"~(b) regenerating a plant with increased GLA 

content from said plant cell. 

2^. The method of Claim ^4 wh erein said 
plant is a sunflower, soybean, maiJeT~?obacco, peanut, 
carrot or oil seed rape plant. ^ 

Is * 

15 9- o/. The method of Claim^^wherein said 

plant is a sunflower, soybean, maize, tobacco, peanut, 
carrot or oil seed rape plant. 

The method of Claim 2^ wherein said 
20 Plant is a sunflower, soybean, maize, tobacco, peanut, 
carrot or oil seed rape plant. ^ 

^y^. The method of Claim ^wherein said 
plant is /sunflower, soybean, maiz~e~Ttobacco, peanut, 
25 carrot or oil seed rape plant. 

32. A method ov inducing or increasing 
production of gamma l^olenic acid (GLA) in an organism 
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lacking in or producing low levels/ of GLA which 
1 comprises transforming said orga/ism with the isolated 
nucleic acid of any one of ClaiAs 1-3. 
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~ 33~. A met nod of i-rt4 
production of gamma linolenic 7 acid (GLA) in an or^^nTim" 
Leficient or lacking in or producing low levels of GLA 
ihich comprises transforming said organism with the 
'vector of Claim 4 . 



34. A method/of inducing or increasing 
production of gamma li/olenic acid (GLA) in an organism 
deficient or lacking /n or producing low levels of GLA 
which comprises transforming said organism with the 
vector of Claim 5_. , 

35. A/method of inducing or increasing 
production of gamma linolenic acid (GLA) in an organism 
deficient or packing in or producing low levels of GLA 
which comprises transforming said organism with the 
vector of Czaim 6 . 

36. A method of inducing production of gamma 
linolenic acid (GLA) in^atf organism deficient or 
lacking in or producible? lovjulevels of GLA and linoleic 
acid (LA) which^e6^ri,s<£^irans forming said organism 
with an isolated nucleic acid encoding bacterial a6- 
desaturas«and an isolated nucleic acid encoding a12- 
desatjarase. 
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37. A method of inducing production of gamma 

linolenic acid (GLA) in an organism deficient or 
lacking in or producing low levels cff GLA and linoleic 
acid (LA) which comprises transforming said organism 
with at least one expression vectof comprising an 
isolated nucleic acid encoding evening primrose a6 - 
desaturase and an isolated nucleic acid encoding a12- 
desaturase. 

38. The method of in/ducing production of 
octadecatetraeonic acid in at Aeast one of a plant 
deficient or lacking in or producing low levels of 
octadecatetraenoic acid, a bacterium which produces a- 
linolenic acid, or a bacter/um which exhibits a A15- 
desaturase activity on a gA substrate which comprises 
transforming said plant o/ bacterium with any one of 
Claims 1-3. 



39. A method hf inducing production of 
octadecatetraeonic acid in at least one of a plant 

20 deficient or lacking in or producing low levels of 

octadecatetraenoic ac/id, a bacterium which produces a- 
linolenic acid, or at bacterium which exhibits a A15- 
desaturase activity/ on a GLA substrate which comprises 
transforming said yplant or bacterium with the vector of 

25 Claim-4-r-F 

40. L method of inducing production of 
octadecatetraeonic acid in at least one of a plant 
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deficient or lacking in or producing l/ow levels of 
octadecatetraenoic acid, a bacterium^hich produces a- 
linolenic acid, or a bacterium which/ exhibits a A15- 
desaturase activity on a GLA substrate which comprises 
transforming said plant or bacteriyW with the vector of 
Claim 5 . 

41. A method of inducing production of 
octadecatetraeonic acid in at least one of a plant 
deficient or lacking in or producing low levels of 
octadecatetraenoic acid, a bacterium which produces a- 
linolenic acid, or a bacterium 7 which exhibits a A15- 
desaturase activity on a GLA/substrate which comprises 
transforming said plant or tfacterium with the vector of 
Claim 6. 

42. A method oSf inducing production of 
octadecatetraeonic acid /in at least one of a plant 
deficient or lacking ir/ or producing low levels of 
octadecatetraenoic actti, a bacterium which produces a- 
linolenic acid, or a/bacterium which exhibits a A15- 
desaturase activity /on a GLA substrate which comprises 
transforming said /lant or bacterium with the vector of 
Claim 7. 
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43. /he method of Claim 40 wherein said 
plant is a sun/lower, soybean, mai2fe~T~tobacco, peanut, 
carrot or oil/ seed rape plant. 
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44. The method of C/kim 41 wherein said 

1 plant is a sunflower, soybean/ maize7~Bobacco, peanut, 
carrot or oil seed rape pla/l 

45. The methbd of Claim 42 wherein said 

5 plant is a sunflower , /soybean, mai^tobacco, peanut, 
carrot or oil seed rape plant. 

46. Thfe method of Claim 43 wherein said 
plant is a sunflower, soybean, maize, tobacco, peanut, 

10 carrot or oil/seed rape plant. 
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